Improving solubility and pharmacokinetics of meloxicam via multiple-component crystal formation.
Meloxicam is a nonsteroidal anti-inflammatory drug prescribed for rheumatoid arthritis, osteoarthritis, postoperative pain and fever. Meloxicam exhibits low solubility in acidic aqueous media and a slow onset of action in biological subjects. An oral dosage form of meloxicam with enhanced aqueous solubility is desired to enable a faster onset of action and its use for mild-to-medium-level acute pain relief. With this in mind, we examine the solubility and pharmacokinetics of 12 meloxicam cocrystals with carboxylic acids. Dissolution studies of meloxicam and its cocrystals were performed in pH 6.5 phosphate buffer solutions at 37 °C. In addition, pharmacokinetic profiles over four hours were acquired after oral administration of a 10 mg/kg (meloxicam equivalent) solid suspension in rats. The majority of meloxicam cocrystals were found to achieve higher meloxicam concentrations in dissolution media and enhanced oral absorption compared to that of pure meloxicam. All meloxicam cocrystals were converted to meloxicam form I when the slurry reached equilibrium. To better understand how cocrystallization impacts the absorption of meloxicam after oral administration, correlations between the in vitro and in vivo data were explored. The results suggest that the meloxicam cocrystals with a faster dissolution rate would exhibit increased oral absorption and an earlier onset of action.